A male Syrian golden hamster, part of a lifetime lung-carcinogenesis bioassay that used benzo ( a ) pyrene-hematite, was routinely examined at death for lung tumors. The hamster was 92 weeks old at death.
The tumor mass consisted of a scant loose stroma with many immature granulocytic cells. The cells looked the same in all tumor infiltrates but varied in extent from organ to organ.
The lungs had extensive tumor infiltrates. Vascular cuffs of tumor cells were common, and many masses were in the parenchyma. Some extended beyond the surface of the lung, and some appeared as isolated nodules. In affected lobes, the blood vessels were engorged with tumor cells. Focal aggregations of hematite-filled macrophages, associated with the carcinogen treatment, were distributed randomly throughout the parenchyma; multiple focal areas of bronchiolar adenomatoid lesions were in some lung lobes. Focal areas of tumor were under the tracheal carina and the bronchial nodes were filled with tumor cells.
The heart was partially surrounded by a large mass of tumor cells. The mass had partially destroyed the epicardium on the left ventricle and had infiltrated the cardiac musculature. The kidneys had moderate tumor infiltrates at the hilus immediately under the epithelium. Occasionally small focal nodules of neoplastic cells were in the cortex.
The liver contained numerous periportal aggregations of neoplastic cells ( fig. 1 ). The aggregations varied in size; some extended into the hepatic parenchyma. The neoplastic cells varied in size and maturity. Many possessed large pale nuclei with a scant red cytoplasm. Others had a smaller indented nucleus and a larger amount of cytoplasm with many orange granules similar to those of eosinophil leucocytes. A few were mature eosinophils with the typical segmented nucleus. Many seemed to be degenerate with pyknotic o r karyorrhectic nuclei and indefinite cytoplasmic outline. Mitotic figures were infrequent.
Tumor cells had infiltrated various parts of the intestine. In some areas, they were in the submucosa only. In others they had eroded the mucosa and extended to the outer muscularis. Focal infiltrates were in the mesentery.
The femoral marrow was extremely cellular and devoid of fat. Cells were in all stages of maturity; mature cells, however, were uncommon. T h e more mature cells had prominent orange granules. The stomach, brain, gonads, and spleen were free of tumor infiltrates.
To differentiate eosinophils from neutrophils, Luna's stain for eosinophil granules [7] and a modification of the peroxidase reaction according to Undritz [12] were used. Results of both stains were equivocal. With the Luna stain, eosinophil granules should stain bright red, but in our samples the stain produced pink granules. T h e Undritz method, which is also specific for eosinophil granules and does not stain neutrophil granules, should produce green-yellow eosinophil granules, but stained our samples bright orange. T h e bright orange product may be a peculiarity of our stain preparation, because eosinophil granules in the positive control smear of hamster blood also stained bright orange, and the neutrophil granules did not stain.
Several small blocks of affected liver were fixed in osmium tetroxide, embedded in epon, and sectioned for transmission electron microscopy. T h e neoplastic cells in the liver were immature granulocytic cells. Most had a round nucleus, although some cells had an obvious indented nucleus. A nucleolus was in less mature cells but absent in the more mature cells. The cytoplasm in the immature cells was characterized by endoplasmic reticulum with numerous round primary (azurophil) granules scattered throughout ( fig. 2 ). Numerous stages of maturity could be seen. There were cells with many large, round or oval membrane-bound specific granules with dense internal crystalloid structures of various shapes (fig. 2, inset) . These granules are the distinctive ultrastructural feature of the eosinophil.
There are few convincing reports of true eosinophilic leukemia in animals. Two cases have been reported in cats [ 5 , 101, one case in a dog [8] , and four in swine [2, 3, 6, 91. In an &year survey of tumor incidence, federal meat inspectors reported no cases in slaughtered animals [l] . To our knowledge, eosinophilic leukemia has not been described previously in laboratory animals.
Arguments concerning the validity of the diagnosis of eosinophilic leukemia have existed since its original description more than 60 years ago [ l l ] . Eosinophilic leukemia is a form of malignant myeloid disease, but considerable overlap exists with a variety of hypereosinophilic disorders in man [4] and convincing cases of eosinophilic leukemia in animals are rare.
Without clinicopathological data, body and organ weights, or other confirming datz, the existence of a true eosinophilic leukemia in this case remains in doubt. Round to oval membrane-bound specific granules with an internal structure, however, strongly suggest an eosinophilic leukemia. Because most of the cells are blast forms it is difficult to determine, even with transmission microscopy, if there is a mixture of granulocytic and eosinophilic forms. However, because most of the cells did contain granules, we conclude that this is a case of eosinophilic leukemia.
